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The test consisted of starting and stopping a motor 300,000 times— Fifty Years of Ordinary Service. 
The magnetic blowout coil was removed from the controller during the last 150,000 operations. After the test was 
completed the controller was in good condition and could have been put into regular service with 


satisfactory results. 


MACHINE TOOL DRUM CONTROLLERS FOR 


Are perfectly Accessible for making connections. 
Have massive, rigid, long wearing contact fingers. 


Have SEGMENTS for field as well as for armature points 


ADJUSTABLE SPEED MOTORS 


Have large arc clearances with heavy barriers 
Have efficient magnetic blowouts 
Have no dial switches 


Write for Bulletin 4811 covering all types of industrial controller service. 
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FLEXIBLE STEEL 


ARMORED 
CONDUCTORS 


Twin Conductors Type BX 


AND 


FLEXIBLE STEEL CONDUIT 


THE WIRING MATERIALS 
SPECIFIED 
AND 
USED 
BY 
LEADING 
Conduit Coil CONTRACTORS 


Approved by UNDERWRITERS N. E. ASSOCIATION 


Write for Descriptive Catalogue No. 43654. 


SPRAGUE ELECTRIC WORKS 


OF GENERAL ELECTRIC COMPANY 
MAIN OFFICES 


527-531 West 34th Street, New York 
Branch Offices in Principal Cities 





Homans’ Automobile Educator 


(Fifth Revised Edition) 


A Book for Owners, Operators, Repairmen, Intending 
Purchasers and all interested in Automobiles, giving the 
essential details of construction and many important 
points on the successful operation of the various types of 
motor carriages driven by steam, gasoline and electricity, 


598 Pages, Profusely Illustrated. Price $2.00. 


TECHNICAL BOOK SHOP 


604 Mission Street, San Francisco, 


METAL FLANGE 
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Catalog Ne. 10659 — Roof or Wall Insulator for 110,000 Volts, 








No Investment For You 


We carry at each of our houses complete stocks of all 
types and sizes of 


Weslora LhecIrie 


TRADE MARK 


MOTORS 


This makes it unnecessary for you to carry any investment 
in large stocks. You can sell a motor to your customer one 
day—have us ship it by Overnight Shipment and deliver it 
to your customer the next day. A Western Electric Motor 
Agency will mean more business to you. 













“RAVE TIME AND PREDGETT 





Write today for particulars. 


The Western Electric Company Furnishes 
Equipment for Every Electrical Need 
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WHENEVER YOU NEED 
Lineman’s leather goods, Tool Bags, Belts, Safety Straps and the like, Rubber Gloves 
etc., turn to the Klein catalog for choice and list numbers. 
Here's a new idea “‘MULTIUSE”’ SAFETY AND JACK STRAP 


Let us send 
a Klein 
catalog 

to be 

“on hand”’ 


MATHIAS KLEIN & SONS 
Station U-29 3 Chicago, I1. 


O-B Hi- Tension 


Wall and Roof Insulators 
We can make prompt shipment 
of Roof and Wall Insulators, En- 
trance Bushings, Tubes, etc., of 
standard and special designs for all 
voltages. 


Let us quote on your requirements 


Write for Catalogue No. 10-E. 
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The Redondo Power Plant 


ENLARGEMENT OF THE REDONDO PLANT 


BY A. H. HALLORAN 


The Redondo plant of the Pacific Light and Power 
Company at Redondo Beach, near Los Angeles, Cali- 
fornia, is operated as a steam auxiliary to the Kern 
River and other hydroelectric plants by which this com- 
pany supplies light and power throughout Southern 
California. While electric power may be more cheaply 
generated hydraulically, the continuity of service de- 
manded from this great system requires an almost 
equal steam power capacity. The Pacific Light and 
Power Company supplies the current for the far-famed 
electric railway system of Los Angeles, whose per- 
fection of service is in a large measure due to the con- 
stancy of power supply. 

The original Redondo plant, as completed just three 
years ago, had a capacity of 15,000 kw., there being 
three 5000 kw., 60-pole General Electric alternators 
furnishing three-phase current at 18,000 volts, 50 cycles 
and driven at 100 r.p.m. by three 34x70x56 combined 
double horizontal and vertical, compound, side-crank, 
McIntosh & Seymour automatic grid-iron valve en- 
gines. This plant was fully described in the Journal 
of Electricity, Power and Gas of August 22, 1908. 

The increased business of the Pacific Light and 
Power Company has necessitated not only the exten- 
sion of their Kern River system in the Sierra Nevada 
Mountains, but also the enlargement of their auxiliary 
steam power capacity. The latter has been accom- 
plished by the installation of two steam turbine units 


which it is the purpose of the present article to de- 
scribe. 

The two new 15,000 k.v.a. steam turbine units have 
been installed in the west end of the main power house 
which formerly contained the pump pit and the cir- 
culating water system which has now been housed in 
a separate building nearer the beach line. The new 
work, as performed under the direction of J. G. White 
& Co., involved the design and installation of two 15,- 
000 k.v.a. turbo-generators and auxiliaries, eight ‘boil- 
ers, a 125-foot concrete stack, an extension and re- 
building of the circulating water system, necessary 
piping and the switchboard control apparatus. 


Turbo-Generators. 


Power is generated by two General Electric type 
ATB 8-pole alternators driven at 750 r.p.m. by vertical 
Curtis turbines with condenser base. The generators 
are rated at 15,000 k.v.a. and supply three-phase.current 
at 50 cycles and 9000 volts. As the reciprocating units 
of the old plant delivered current at 18,000 volts, which 
is also the voltage of transmission, the turbo-generator 
voltage is raised from 9000 to 18,000 by means of six 
General Electric single-phase compensators, Y-con- 
nected, oil and water cooled. A spare compensator is 
also provided. Excitation current is derived from a 
100 kw. 4-pole General Electric horizontal turbo- 
exciter, the normal excitation being 60 kw. at 250 volts. 
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~Operating: Floor, Showing Turbo-Generator Units No. 5 and No. 


This unit is driven at 2400’r.p.m. and is operated non- 
condensing. 

Oil is supplied for the bearings and valve gears by 
three steam driven horizontal duplex pumps designed 
for an operating pressure of 1000 Ib. per sq. in. and 
manufactured by Dean Bros. 

Boilers. 

Superheated steam is supplied by eight 601.9 h.p. 
Stirling water-tube boilers, type 0-24, arranged in four 
batteries of two each and burning fuel oil. This type 
of boiler as is well known, consists of three upper 
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steam drums, resting in saddles and supported by | 
beams, and a lower mud drum sustained by the steel 
tubes which connect it to the steam drums above, 
thus allowing for expansion and contraction. The 
steam drums are 42 in. in diameter and 14 ft. 10 in. 
long, the mud drum 48 in. in diameter and 13 ft. 7 in. 
long. » Each boiler contains 432 hot-rolled seamless 
tubes, 3% in. in diameter, and designed for working 
pressures of 200 Ib. per sq. in. 

Each boiler is equipped with one Babcock & Wil- 
cox forged steel superheater designed to given 100 





Installation. 
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Feed Water Heaters. 


degrees F. superheat at the boiler nozzle when ope- 
rating at or above rating and 190 lb. gauge pressure. 
Peabody patent fuel oil burning furnaces and Hammel 
oil burners are installed in each boiler, there being 
three burners per boiler. 

The make-up water for the plant is supplied from 
wells on the property and is purified and pre-heated by 
two 10,000 h.p. Cochrane vertical feed water heaters 
and purifiers, right and left handed. The boilers were 
supplied and installed by Chas. C. Moore & Co., en- 
gineers, who will also install ten more similar units. 

Stack. 


The reinforced concrete chimney, as designed by 
C. Leonhardt, is similar in appearance to the two al- 
ready installed. Its dimensions are: 


Height above boiler room floor line.................... 1 
Depth of foundation below boiler room floor line........ 
Width of square part of foundation,.................... 
Height of square part of foundation................... 
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The foundation concrete is composed of one part 
Portland cement, three parts sand and five parts stone 
(2 in.). The chimney concrete is made up of one part 
Portland cement, two parts sand, three parts stone 
(3% in.). The foundation reinforcement consists of two 
cross layers of steel bars; the first network being 
placed about 6 in. from the bottom with its bars run- 
ning diagonal to the sides. Reinforcement of the shaft 
consists of vertical bars with horizontal rings placed 
14 in, apart with additional reinforcement at all open- 
ings. <All the chimneys provided with two 
18x30 in. clean-out doors. 


are 


The Condensers. 
The most interesting and novel feature of this 
plant is the system of condensation whereby the high 


vacuum is obtained upon which the efficient operation 
of the steam turbine is so dependent. The condensers 
are of the surface type, the steam being condensed by 
coming in contact with metal tubes through which cold 
water is constantly circulated. 

The main condenser for each of the turbines is in 
the base of these machines, there also being an auxili- 
ary condenser with connecting water and steam pas- 













Corcutating Water Quite? 
W2-La" holes a7 42 be. 


2Pipg. Flanges ~ + Pipe Flanges 


Cwrcviatirg Water /n/e? 
J2-/* holes on 42 b< 












8 Condense water 
Tapped for 8-46 


Studs on //wbc 

















52-1 Ig Studs ooh 
Ac. * 
—| = 
GL" holes Fah ii 
Fovadenon bolt 
wall 
2 Aciming 
Ripe connections 
4 tz. Rips (lenges 
coe a | Haenpes anh palin IX o 22 £07 Tom 
v-v0o" ——-+ 
oo @-7 — + 
md moe 24-2" Overall) ——— SS 









Plan of Main and Auxiliary Condensers. 
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sages thereto. The total cooling surface of each con- 
denser is 24,000 sq. ft. and consists of 5100 copper-zinc 
tubes, one inch in diameter and 18 ft. long, a total 
length of over 17 miles, two-thirds being in the main 
and one-third in the auxiliary condenser. The water 
first circulates through the auxiliary condenser and 
then passes to the main, the steam passing in the oppo- 
site direction. . 

The vacuum produced by the condensation of 
steam into water is augmented by exhausting the air 
and other non-condensed vapors from the condenser 
steam-space by means of dry-vacuum pumps, there 
being one for each condenser. Such vacuum pump is 
merely an air compressor compressing from say 28 
inches of vacuum (1 Ib. absolute) to atmospheric pres- 
sure (14.7 Ib. absolute). The air suction is taken from 
the auxiliary condenser, which is furthest from the en- 
tering. stream, the air therefore having minimum tem- 
perature and least volume, and is thence discharged to 
the atmosphere. Each of the vacuum pumps are of the 
horizontal straight-line crank and fly-wheel type, 10x 
30x24 in., having one steam cylinder fitted with non- 
releasing Corliss gear and one air cylinder equipped 
with semi-rotative valves, each base condenser being 
provided with a 30 in! horizorital: automatic atmos- 
pheric relief valve. | 

The two condensed water pumps on each turbine 
are § in, centrifugals, one motor-driven and the other 
direct-connected to and driven by a non-condensing 
steam turbine, the latter being for emergency use. 
These pumps draw from the main base condenser 
which is nearest the entering steam and the water is 
then discharged at the maximum temperature. 

This equipment maintains a vacuum of from 1 to 
1%4 in. absolute according to conditions.+ It was fur- 
nished by the Alberger Condenser Co. of New York 
and installed by Braun, Williams & Russell of San 
Francisco. 

High Pressure Piping. 

The high pressure piping includes all steam pip- 
ing, high pressure drip, boiler-feed piping, blow-off 
piping, steam piping for the oil burners, the boiler 
cleaning line, oil step-bearing discharge and guide- 
bearing pump discharge. It was all tested with 400 Ib. 
hydrostatic pressure, except the step-bearing oil piping 
which was tesied to 1500 Ib. All steam piping is de- 
signed for 200 Ib. pressue and 150 degrees F. super- 
heat. 

Full weight steel pipe is used throughout, all sizes 
above 4 in. being made up with forged steel Van Stone 
type flanges. All gaskets are of corrugated steel to 
withstand the high temperature of superheated steam. 
The large steam valves and flanged steam fittings are 
of semi-steel, the smaller valves are of bronze and the 
fittings of cast iron. 

The steam valves on the turbine mains are oper- 
ated and controlled hydraulically from the engine- 
room floor. 

The main steam piping connecting boilers and tur- 
bines consists of a series of bends which are securely 
anchered to the steel work of the building, and which 
absorb all expansion. In the smaller steam lines ex- 
pansion is taken care of by means of slip joints. 

The boiler feed piping is made up of cast iron pipe 
¥% in. thick. This was selected because the steel boiler 
feed piping in the old plant was found to rapidly de- 
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teriorate.. All boiler feed valves have bronze stems, 
bronze seats and bronze faced disks. 

The boiler-washing lines are covered by the same 
specifications as the boiler-feed lines. The blow-off 
piping is likewise covered by the same specifications 
as for the main steam piping. Special ties were de- 
signed giving a large sweep from each boiler blow-off 
into the main line. Separate connections are made from 
each boiler for carrying away water used in washiny 
the boilers. These discharge directly into the open 
trench. This arrangement eliminates the danger of 
scalding men while cleaning a boiler, by the opening 
of a blow-off on a live boiler. 

High pressure drips similar in design to the high 
pressure piping are run from all points. where con- 
densed steam is liable to accumulate. Squires steam 
traps return the water to the feed water heaters. The 
steam piping for the oil burners is similar to the other 
steam piping. The piping for conveying lubricating 
oil to the vertical guide bearings of the turbine, is of 
the same weight as steam piping, but all is galvanized 
to insure absolute freedom from scale which would be 
very injurious to bearings. The piping for conveying 
oil from the step-bearing pumps to the step-bearing 
of the turbine, is required to stand a working pressure 
of 1500 Ib. per sq. in. which is the pressure of oil re- 
quired in the step-bearing to support the turbine. 
Double extra heavy seamless drawn annealed steel 
tubing is used for this purpose. Valves are of the 
gate type similar to those used for very high head 
hydraulic work. Bends are used where possible, elimi- 
nating fittings and all joints are made with special 
grooved flanges. 


Low Pressure Piping. 


The low pressure piping consists of the auxiliary 
exhaust, water supply, heater vents and mains, hot 
well pump suction and discharge, oil lubricating sys- 
tem, oil feeder and air pump cooling lines, oil piping 
to burners and compressed air line. The large atmos- 
pheric exhaust pipes leading from the relief valves in 
the condenser are of riveted steel, as they are used only 
occasionally in emergency. 

All auxiliary exhaust piping is of standard weight 
steel pipe with screwed cast-iron flanges. All valves 
and fittings are of cast-iron. 

The water supply piping throughout the plant, 
the hot well pump suction and discharge, the air pump 
cooling water lines and the oil filcer piping are of cast 
iron in sizes 4 in. and over and of galvanized steel in 
smaller sizes. 

The heater vents, the oil piping to oil burners, the 
compressed air lines, the air pump suction and dis- 
charge, all cylinder pipes, lubricating piping, etc., are 
standard weight and similar to the auxiliary exhaust. 
All lubricating piping has been galvanized to elimi- 
nate scale. The expansion in all low pressure lines is 
taken care of by Wainwright corrugated copper expan- 
sion joints. All pumps are controlled by Fisher auto- 
matic regulators, and are fitted with anti-corrosive re- 
lief valves. 

All piping throughout the station is supported at 
intervals of about 12 in. by adjustable steel hangers, 
or brackets, and is securely held against vibration or 
expansion by specially designed anchors and braces. 
The large pipes for the salt water condenser circulat- 
ing systems are all of riveted steel. Braun, Williams 
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Pier for Circulating Water System. 


& Russell of San Francisco are the contractors for the 
entire piping system. Most of the valves were manu- 
factured by Crane Company and the balance of the 
material came from various firms. 


The Circulating Water System. 

The circulating water for the condensers is ob- 
tained from the Pacific Ocean, a 620 ft. pier gaining the 
necessary depth for suction at low tide. The salt water 
for the reciprocating engines was originally pumped 
direct from the ocean through two 50 in. steel pipes 
the power house by centrifugal pumps therein, giving 
a combined suction and discharge piping length of 
1700 ft. So much trouble was experienced with sea- 
weed that it was decided to extend the pier 100 ft. fur- 
ther to deeper water, thus considerably reducing the 
amount of seaweed. Furthermore a large double screen 
chamber has been constructed near the beach at an 
elevation of 15 ft. above mean high-water level. The 
water is delivered to this screen chamber by three 54 
in. steel siphon pipes. To the following description 
of the screen chamber and the novel manner in which 
it was constructed the writer is indebted to Mr. C. R. 
Guertler, construction superintendent for J. G. White 
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Cross Section of Screen Chamber. 

The screen chamber is a rectangular reinforced 
concrete structure 58x52 ft. inside and extending from 
the ground. level, about + 17 to — 16 ft. below sea level. 
Two reinforced concrete walls divide it into three 
equal compartments in which are contained the sea- 
weed racks and finer screens. The sides not braced 
by these division walls are sustained by a horizontal 
girder near their top over 7 ft. thick and heavily rein- 
forced. 

On beginning this structure the question arose 
whether to build a rectangular coffer dam with cross 
bracing or a circular one without any internal bracing, 
other than walling. The failure of much smaller circu- 
lar coffer dams previously built caused grave doubts 
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about the feasibility of a circle 86 ft. in diameter; but 
the simplicity, cheapness and convenience of an un- 
obstucted area to build in, together with the uniform- 
ity of the earth to be supported, finally carried the de- 
cision for the circular unbraced coffer dam. 

Mules and scrapers removed the first 10 ft. of 
sand, and the coffer dam began at that point. The 
contractor first set two circles of light walling built 
up of three thicknesses of 2 in. stuff, one inside and one 
outside as a guide; and drove between them with an 
ordinary pile driver and pile-jet outfit, 26 ft. lengths 
of Wakefield piling built each of 34x12 in. pieces of 
Oregon fir. These were plumbed and driven with the 
greatest possible care, and final excavations proved 
them to be as true and tight at the bottom as they 
were at the top. 

The excavation was done by hand loading plain 
cu, yd. boxes with hinged bottoms and hoisting them 
by a guyed derrick. Two-thirds of the way down the 
excavation exposed a prehistoric marsh in the form of 
peat. Under this was a water tight semi-clay, but 
just before the required depth was reached this clay 
unfortunately gave place to quicksand full of spout- 
ing springs. Three centrifugal pumps one 5 in. and 
two 6 in. were installed, but the great amount of water 
encountered made it necessary to remove the clay 
blanket in sections and place the concrete in blocks 
about 18x10 ft., bringing joints under division walls. 

During these operations the coffer dam moved 
quite appreciably, coming in all around about % in. a 
day until the guide wallings around the top were in 
some places crushed. As soon however as the sheeting 
had squeezed together so as to exert an arch action 
on the ground the movement practically ceased. As 
close as could be measured the complete coffer dam 
probably closed in a total of 24% or 3 in. Two wallings 
placed near the bottom and built of 16x16 in. segments 
butted and jacked into place, and finally wedged with 
hard wood held without the least sign of deformation. 

The spouting springs made it necessary to lay 
the concrete dry on a 2 in. planking, forcing the water 
ahead. In the worst places canvas tents were sacri- 
ficed to lay down over the springs. Once the whole 
bottom slab was placed, however, all difficulty disap- 
peared. 

At this point the idea presented itself of using the 
whole circular area to advantage by building the out- 
side walls of the pit in a circular form, thereby util- 


izing the arching effect of the concrete circle, and do- 


ing away with all of the heavy girders and reinforc- 
ing bars in them. The change was accordingly made 
and effected a great saving of time. Old concrete 
broken from other parts of the plant were imbedded 
in the thick segments of the walls between the circular 
exterior and rectangular interior. This construction 
was continued up to the + 17 level and from there the 
walls were extended 10 ft. higher as ordinary rein- 
forced retaining walls, with a light 6 in. concrete fence 
surmounting the whole. 

By this means all trouble with seaweed has been 
eliniinated. The chambers are arranged so that one 
can be cleaned while the others are in operation. 

The three 54 in. siphon pipes are made of % in. 
mild steel having a guaranteed tensile strength of 
55,000 Ib. per sq. in. After erection the pipe was 
subjected to a hydrostatic pressure of 30 Ib. per sq. 
in. The siphon suction is started and maintained by 
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Circulating Water Pumps, 

means of three air compressors in the beach pump- 

house. 

The water is drawn from the screen chamber and 
discharged to the condenser by three 30 in. Price dou- 
ble suction, centrifugal pumps each designed to deliver 
24,000 gallons of sea-water against a total head of 40 
ft. when operating at 225 r.p.m. and taking about 350 
h.p. The pump inlet is 32 in., the discharge 30 in. 
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Circulating Water Pump House. 


Each of these pumps is connected through a noise- 
less flexible coupling to a 16x27x18 in. special Harris- 
burg-Fleming side crank engines equipped with Gard- 
ner throttling governor with speeding attachment. 
With 18 lb. gauge pressure, 3 lb. back pressure and 100 
to 150 degrees supeheat these engines are rated at 
400 ih.p. These engines were supplied by Chas. C. 
Moore & Co., engineers. 

Switchboard. 


The switchboard and high tension switching appa- 


ratus is contained in an enclosed gallery running the 
length of the building between the engine and the 
boiler room and partly extending over the latter. A 
look-out window commanding a view of the gener- 
ator floor is placed in the center of this gallery. At 
the time of writing, the new switchboard had not been 
installed the original temporary wooden board still 
sufficing. 

The new board being installed by the Westing- 
house Electric & Manufacturing Company consists of 
twenty slate panels with benchboard.control. These 
comprise five generator panels, ten feeder panels, four 
blanks and an auxiliary apparatus panel, with the 
usual instrument equipment. 


Connections. 

The wiring connections are shown in the accom- 
panying plan of generator connections and wiring 
diagram. Each generator feeds through ducts under 
the floor and a 1200 ampere disconnecting switch to 
its set of three compensators which raise the voltage 
from 9000 to 18,000, the neutral being grounded. 





After passing through 600 ampere oil switches the 
leads are connected to the bus bars through 600’am- 


ftom 


° € cute Aol 
© Torbewed 





| (or. ¢ Cee 
7 ? 
——€x j 
z — 5 
Pan : 
why ; 
~ oll Coste Apes 
i "es iit r we 
~, a 2 4) 
F 
i : 
eo? oe (i em 
( } }{ { { 
a AS 5 a, silt eal Kg 
if: 
wave | 


Plan of Generator Connections. 
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pere oil switches. The turbo-generator bus-bars are 
sectionalized from those of the recipocating units by 
1000 ampere switches. Thence through lightning 
arresters and another set of disconnecting oil switches 
the bus.joins the 18,000 volt feeders. 


PiL.anP FECOCRS 


1200 AMP 
SPST. DISC.SWS 


15000 KVA,.SP 


EMERGENCY RSO VOLT EXC. BUS, 


: Wiring Diagram. » >. 
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Kelman Oil Switches. 


All the oil switches were manufactured by the 
Kelman Electric & Mfg. Co. of Los Angeles 
and are of the well known pantograph type previously 
described in these columns. They are arranged for 
remote and control and have given eminently satis- 
factory service. 
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A SIMPLE METHOD FOR DETERMINING THE 
LOAD ON A TRANSFORMER. 


BY E. G. ROBINSON, JR. 


The engineer of a small power plant is often con- 
fronted with the problem of accurately determining 
the load in a lighting transformer, the peak and its 
duration, whereas he cannot afford to buy the neces- 
sary measuring instruments. For this purpose the 
writer has successfully and satisfactorily employed a 
standard recording Bristol voltmeter and a spare 
transformer. 
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Transformer Load Curves. 


The latter is a standard Westinghouse series trans- 
former having a ratio of 20 to 5 amperes and intended 
for use on a 6600 volt switchboard. By connecting 
its 20 ampere coil in series with the primary of the 
transformer under test and connecting the terminals 
of the 5 ampere coil to the recording voltmeter, the 
results shown on the accompanying chart were ob- 
tained. 





Calibration Curve. 


To get the calibration curve a portable ammeter 
was connected in the primary circuit and the current 
varied over a wide enough range to cover all practical 
requirements. 

The series transformer may be mounted in a box 
that can be hung on the cross-arm beside the trans- 
former to be tested. 
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NOTES FROM PRESS REPORTS OF THE NA- 
TIONAL ELECTRIC LIGHT ASSOCIA- 
TION MEETING. 


The 1912 N. E. L. A. meeting will be held at 
Seattle, Washington, during the first week in June, 
following the affiliation of the Northwest Electric 
Light & Power Association with the national body. 

Grounding secondary alternating current circuits 
of 150 volts or less was unanimously advised by the 
committee on this matter. The American Institute of 
Electrical Engineers recommends grounding all cir- 
cuits of 250 volts or less. 

Gas producers, gas and oil engines give excellent 
satisfaction where carefully operated in small plants, 
especially with low grade fuél. For large plants 
the initial investment cost is heavier than that of 
steam-turbine equipment. 

Provection against lightning on transmission lines 
may be afforded by arresters (preferably of the elec- 
trolytic type), an underhung insulator with a grounded 
portion between the line and the support, a superposed 
ground wire, and by grounding the neutral wire on 
primary and secondary distribution circuits. 

The use of reactance coils to limti the current from 
short-circuited generators was strongly advised. They 
should be inserted in series with the armature of low 
reactance turbo-generators, a four per cent reactance 
effectually limiting the short-circuit current delivered 
to the bus to fifteen times full-load current. 

The public policy committee recommended acci- 
dent insurance, sickness insurance and death benefits, 
service annuities, profit sharing, employees’ savings 
and investment funds, and life insurance as the best 
means of creating harmony between employees and 
companies. These recommendations were adopted by 
the association. 

Ventilation of turbo-generators, according to a 
paper of R. B. Williamson of the Allis-Chalmers Co., 
requires from 5 to 7.5 cu. ft. of air per minute per 
k.v.a. output, the weight of air being even greater 
than that of the steam consumed by the turbine at 
the same time. The heat in the discharged air rep- 
resents from 3 to 6 per cent of the station output 
which is available for preheating the air supply to the 
boiler or heating cold buildings. To supply this large 
amount of air calls for some sort of blower provided 
with dust-filtering devices. 

An adjustable speed single phase motor, which 
fulfills every condition now met by the d.c. adjustable 
speed, was described by W. A. Layman of the Wag- 
ner Electric & Mfg. Co. With a motor rated at 3 h.p. 
six speeds are possible between 750 and 2250 r.p.m., 
giving from 2 to 5 h.p. respectively. This motor, like 
a new constant speed type also described, employs a 
rotor provided with a commutated winding and two 
sets of brushes, one in the axis of the main stator wind- 
ing, the other normal thereto. One set carries the 
working currents, the other the compensating 
and exciting currents, speed regulation being pro- 
vided through the stator windings. The motor is 
claimed to have a low percentage of slip at each step 
between no-load and full-load and to have a high 
power-factor under all operating conditions. In Eu- 


rope this type has been commercially developed up to 
15 h.p. 
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Water-wheel troubles discussed include unbal- 
anced gates, pitting of turbine runners, horizontal 
shaft and gears for vertical units and nozzles for im- 
pulse wheels. Simplification in governor design is 
urged, one suggestion being for a governor electrically 
actuated by change in load rather than by change in 
speed, thus obtaining closer speed regulation. 

In ice-making, under average conditions, the con- 
sumption of electric power should not exceed 60 kw. 
hours per ton. The load-factor in a latitude above 
that of New York is about 65 per cent and the maxi- 
mum demand of a 100 kw. plant would be about 230 
kw., which includes the power for operating compres- 
sors, all auxiliary apparatus and electric lights for 
the plant. 

A 1%-ton electric truck in service 24% days 
each month averaging 29% miles daily requires an aver- 
age of .491 kw.-hours per mile, .6 cent for oil and other 
supplies per mile, 1.4 cents per mile for general repairs, 
1.62 cents per mile for tires, and .7 cents per mile for 
batteries, making a total of 7.32 cents per mile with 
current at 4 cents per kw. hour. This does not in- 
clude the cost of driver or garage service. 

Transmission line interruptions are more fre- 
quently due to failure of insulators than to any other 
cause on account of their lower factor of safety ac- 
cording to observations of. M. Hebgen of Butte, Mon- 
tana. For 100,000-volt lines he recommends a factor of 
safety of three, for’50,000 volts of four, and for 20,000 
to 30,000 volts of five, because abnormal surges are 
relatively greater in lower than in the higher voltage 
lines. 

The fuel cost of gasoline lighting with gasoline at 
18 cents per gallon varies from % cent to 1 cent per 
hour with single mantle units, while at 10 cents per 
kilowatt-hour a 100-watt tungsten lamp costs 1 cent 
per hour. Adding the maintenance cost and fixed 
charges of a gasoline outfit, makes this lighting method 
even more expensive than that of tungsten lighting, 
in addition to the many other disadvantages and in- 
conveniences of gasoline. 


Electricity for the rural districts of Southern Cali- 
fornia is being energetically installed under the direc- 
tion of S. M. Kennedy of the Southern California Edi- 
son Company. The highest standard of line construc- 
tion is employed in extending lines, the average cost 
depending upon the voltage and the nature of the 
ground over which the extension is made and ranging 
from $600 to $1200 per mile. Extensions are made on 
the basis that 50 per cent of the cost of the line is 
represented by the first year’s income. One 26-mile 
line was built on the understanding that one-third of 
the cost be borne by the consumer. 

The advantages of oil fuel in the East, where tlie 
oil to produce a certain amount of steam costs one-third 
more than.the coal, include its quick-firing capabili- 
ties in emergency, its lower banking cost and a saving 
in investment and labor for peak load. Experiments 
in simultaneous firing of coal and of oil, the former 
from the front and the latter from the rear of a partly 
partitioned furnace, show that 2000 kw. can be car- 
ried as easily as 1200 kw. when only coal is used. This 
means a gain of 66 per cent by the use of oil or the 
saving of 40 per cent in the cost of boiler equipment 
for a given output. 
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PRESENT STATE OF IRRIGATION DEVELOP- 
MENT IN CALIFORNIA.’ 


BY FRANK ADAMS. 


Eliminating projects still in the promotion stage, 
a conservative estimate shows 750,000 acres for which 
construction to provide irrigation water is now under 
way. Of this area, about one-third is in Southern Cali- 
fornia and the remainder north of Tehachapi. 

Of the area now being brought under water in 
Southern California, the principal acreage is under 
the various mutual water company systems of Imperial 
Valley, the Yuma project of the United States Re- 
clamation Service, the new municipal aqueduct being 
built to supply water for use within the city of Los 
Angeles, but which will irrigate a large area outside 
of the city pending the increased needs by the city, 
and the southern coastal regions where development 
has already reached a high state. In the latter sec- 
tions it is the increase in pumping plants, notably 
around Pomona, Corona, Chino, Whittier, Covina, An- 
aheim, Fullerton, Riverside and San Jacinto Valley, 
that is increasing irrigation. At Redlands the most 
notable addition will come by the construction of a 
large multiple-arch dam in the San Bernardino moun- 
tains to supply water to the various mutual water com- 
panies that two years ago acquired the property of 
the Bear Valley Irrigation Company, from which they 
had theretofore been purchasing water but which they 
have now mutualized. In San Diego county the mat- 
ter of chief interest from the standpoint of irrigation 
engineering is the raising by 15 ft. of the height of 
Sweetwater dam. 

The rapid irrigation development now taking 
place in Southern California is the more surprising 
_ in view of the popular impression that all of the avail- 
able water was long ago utilized in that section of 
the State. An account of it is submitted to show the 
great value attached to water there and the extreme 
efforts being put forth to acquire an increased supply. 

Turning north of Tehachapi, in some sections de- 
velopment is not unlike that of the south. Pumping 
for water is being increasingly resorted to in the fcot- 
hill sections of Kern, Fresno and Tulare counties, and 
one of the largest pumping irrigation systems in the 
west is now operating in San Joaquin county, the 
water supply being the San Joaquin river. The 
lower San Joaquin Valley is fortunate in having a plen- 
tiful supply of underground water of good quality and 
at relatively small distance below the ground surface. 
In the belt around Porterville, Lindsay, Exeter and 
Lemon Cove, Mr. V. M. Cone, of this office, finds it 
now considered profitable to pump against a head of 
400 to 500 ft. for citrus trees. Outside of pumping, 
very little irrigation development is being accom- 
plished in the lower San Joaquin Valley, owing to ex- 
haustion of the low-water flow of the streams and 
the difficulties of utilizing flood waters that now go 
to waste for want of adequate water right laws under 
which they can be acquired. In the upper San Joa- 
quin, a steady increase in the irrigated area is being 
brought about in Modesto and Turlock irrigation dis- 
tricts, and what is perhaps the most notable accom- 
plishment in the entire San Joaquin valley is the re- 





1—xtract from report to Nathaniel Ellery, State Engineer 
of California. 
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cent successful organization of the Oakdale and South 
San Joaquin irrigation districts, in San Joaquin and 
Stanislaus counties. These two districts have jointly 
purchased for $650,000 the old Tulloch irrigation sys- 
tem at Oakdale, with its valuable water rights in Stan- 
islaus river, and have together voted bonds to the 
extent of $3,475,000 for the construction of reservoirs, 
canals and distributaries. In Sacramento Valley, 
which has been more backward than any other part 
of the State in recognizing the needs and advantages 
of irrigation, the largest single unit is that of the 
Sacramento Valley Irrigation Company at Willows, 
which as the successor of the old Central irrigation 
district, formed under the the original Wright act, is 
constructing works to cover a large area of the valua- 
ble land of this valley. At Orland the Orland project 
of the United States Reclamation Service, covering 
14,000 acres in its first unit, was 77 per cent completed 
October 1, 1910, and ready for settlement. Other areas 
of more or less size are also being put under irrigation 
and sold to settlers in Sacramento Valley. The open- 
ing of the Western Pacific Railway over the Sierra 
Nevada at a considerable distance north of any other 
transcontinental line has given new impetus to devel- 
opment, which must be largely through irrigation, in 
the northeastern counties of Plumas, Lassen and 
Modoc. In the latter county additional land is to be 
irrigated by the Klamath project of the Reclamation 
Service. Plans of the Reclamation Service for re- 
claiming and ultimately irrigating 27,000 acres of 
Klamath marsh and about an equal area of Tule lake, 
all in California, have already been approved by the 
Secretary of the Interior and bids for construction in 
connection with the latter were opened November 1, 
1910. A third sub-project included in the plans of the 
Reclamation Service, but not yet approved, provides 
for the irrigation of 10,400 acres in California south 
and west of Clear Lake reservoir. 


EARNINGS AND TAXES OF ELECTRIC 
PROPERTIES. 
California street railways have reported their 
earnings and taxes as follows: 


Earnings. Taxes. 

United Railroads, S. F............. $7, 672,873.15 $306,914.92 
Pacific Bilectric, I. A.......c.see0e 4°911.863.54 196,474.54 
Rs. Mas Bes OT OURUIOE, pci cccccever 4,600,748.11 184,029.92 
GMiamd “DEACtION .ccscc cc cccewmie. 2,934,508.54 117,380.34 
Se ST er eee res ere 1,821,306.01 72,852.24 
San Francisco, Oakland & San Jose 1, 1280, 599.49 49,223.98 
Los Angeles i i coe... ys 662.31 29,146.48 
Gam Diemo Wiectrie x 64 vise cccccess bai 535.22 21,661.40 
Werther “Milectrie  6i.k hscacicavaee. 528,703.95 21,148.16 
Sacramento Electric, Gas & Railway 509,151.53 20,366.06 
California Street Cable Road...... 374,249.56 14,969.98 
Peninsula Railway .......sseeeees 233,373.78 9,334.94 
San Jose & Santa Clara County.... 208,038.26 8,321.52 
. San Bernardino Valley Traction.... 191,994.87 7,679.80 
Geary Street, Park and Ocean..... 188,892.33 7,555.68 
S. F., Vallejo & Napa............. 172,403.21 6,896. 12 


The gas, electric and power companies which will 
be called on to pay more than $10,000 taxes each fol- 
low: 


Operative Receipts. Taxes. 
Pac. Gas & Blectric.............. $12,836,732.96 $513,469.32 
La Ay Geko & MiSetr ia iw. ccceees. 3,314,199.76 132,568.00 
Southern California Edison ....... 3,294,750.78 131,790.04 
Pac. Light & Power............ 1,970,008.00 78,800.32 
Great Western Power ............ 930,176.99 37,207.08 
Clty ee, Te. kes Wes owe cen cis 912,792.44 36,511.70 
San Joaquin Light & Power...... 789,351.18 31,574.04 
Western States Gas & Electric ... 740,386.67 29,615.46 
San Diego Con. Gas. & Electric ... 543,260.15 21,730.40 
Northern Calif. Power Co. Con... 530,028.99 21,201.16 
Metropolitan F ag mo & Power, 8S. F. 411,480.10 16,459.20 
Sierra & &. F. Power ......scees. 397,191.85 15,887.68 
Mt. Whitney Power & Electric.... 328,690.77 13,147.64 
Southern California Gas ......... 266,137.16 10,245.08 
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POWER FACTORS.’ 


BY F. D. NEWBURG. 


Incandescent lighting with small lowering trans- 


formers.—Power-factor, 90 per cent to 95 per cent. ° 


Alternating-current inclosed-are lamps with con- 
stant-current transformers.—Power-factor, from 60 per 
cent to 75 per cent, depending upon whether the trans- 
formers are carrying their rated number of lamps. An 
average figure would be 70 per cent. 

Direct-current metallic-arc lamps with rectifiers. — 
Power-factor, from 55 per cent to 70 per cent, depend- 
ing upon whether the rectifiers are carrying their rated 
number of lamps. An average figure would be 65 per 
cent. 


Single-phase induction motor, squirrel-cage rotor, 
1/20 h.p. to 1 h.p.—Power-factor, 55 per cent to 75 
per cent, average 68 per cent, at rated load. 

Single-phase induction motors, squirrel-cage rotor, 
1 h.p. to 10 h.p.—Power-factor, 75 per cent to 86 per 
cent, average 82 per cent, at rated load. 

Polyphase induction motors, squirrel-cage rotor, 
1 hp. to 10 h.p.—Power-factor, 75 per cent to 91 per 
cent, average 85 per cent, at rated load. 


Polyphase induction motors, squirrel-cage rotor, 
10 h.p. to 50 h.p.—Power-factor, 85 per cent to 92 per 
cent, average 89 per cent, at rated load. 

Polyphase induction motors, phase-wound rotors, 
5 h.p. to 20 h.p.—Power-factor, 80 per cent to 89 per 
cent, average 86 per cent, at rated load. 

Polyphase induction motors, phase-wound rotors, 
20 h.p. to 100 h.p.—Power-factor, 82 per cent to 90 per 
cent, average 87 per cent, at rated load. 

Induction motor loads in general.—Power-factor, 
from 60 per cent to 85 per cent, depending on whether 
motors are carrying their rated loads. 

Rotary converters, compound wound.—Power- 
factor, at full load can be adjusted to practically 100 
per cent. At light loads it will be lagging, and at 
overloads slightly leading. 

Rotary converters, shunt wound—The power- 
factor can. be adjusted to any desired value, and will 
be fairly constant at all loads with the same field rheo- 
stat adjustment. Rotary converters, however, should 
not be operated below 95 per cent power-factor lead- 
ing or lagging at full load or overload. 

Small heating apparatus.—This load has the same 
characteristics as an incandescent-lighting load. The 
power-factor of the load unit is practically unity, but 
the distributing transformers will lower it to some ex- 
tent. 

Arc furnaces.—Power-factor, 80 per cent to 90 per 
cent. 

Induction furnaces.—Power-factor, 60 per cent to 
70 per cent. 

Electric-welding transformers.—Power-factor, 50 
per cent to 70 per cent. 

Synchronous motors.—Adjustment between prac- 
tically zero power-factor leading to zero power-factor 
lagging. : 

Operating power-factors above 95 per cent will be 
obtained only when practically all of the load is syn- 
chronous motors or converters which may be oper- 
ated at practically unity power-factor. 


1Extract from Paper Presented at New York Meeting Na- 
tional Electric Light Association. 
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PHYSIOLOGICAL EFFECTS OF ELECTRIC 
SHOCK. 


According to Doctors Krida and Stanton in the 
New York State Journal of Medicine the chief causes 
of death from electric shock are undoubtedly “fibril- 
lary” contractions of the heart and respiratory paral- 
ysis. By the former are meant incoordinate contrac- 
tions of the individual muscles of the heart, resulting 
in complete derangement of its normal rhythmic beat. 
Respiratory paralysis seems to be identical with the 
results of an overdose of an anaesthetic. Respiration 
may continue, and consciousness be preserved, in cases 
of fibrillary contractions, till anaemia of the nervous 
system causes death, but, if the action of the heart be 
unimpaired, respiration can frequently be artificially 
restored. As yet there is no known reliable means of 
restoring the normal action of the heart once it is 
deranged ; on the other hand, if the respiratory organs 
are alone affected, prolonged artificial respiration en- 
ables a considerable percentage of recoveries from ap- 
parent death. 

The conflicting results reached by many investi- 
gators, as to the physiological effects of electric cur- 
rents, are chiefly attributable to the different forms 
of current employed and the diverse experimental 
conditions. The following remarks apply to cases of 
shock from circuits carrying amounts of energy such 
as are used in ordinary commercial work. The cur- 
rent passing through the body of the victim probably 
varies between % and 10 or more amperes. 

The effects produced by direct and alternating 
currents vary directly with the current strength (and 
hence with the applied voltage), with the duration 
of contact and with the path of current flow through 
the body. The frequency of alternating currents is 
of great importance, low-frequency currents being 
usually more dangerous than high-frequency currents 
of the same strength, 

Paralysis of the heart is especially liable to re- 
sult from low-pressure currents, particularly if the 
heart be in the path of current flow; respiratory par- 
alysis, however, usually follows on anaesthesia of the 
central nervous system set up by high-pressure cur- 
rents. Actual destruction of tissues by burning occurs 
only at the site of high-resistance contacts, and is of 
minor importance as a cause of death; nevertheless 
the tissues often slough far beyond the apparent limits 
of the burn. In cases of accidental shock, the body 
often serves merely to complete the path of a high- 
pressure arc. 

In general the lower animals are more susceptible 
than human beings to electric shock. Whereas 70 
volts d.c. is often fatal to dogs, 100 volts scarcely 
affects a normal man, 200-400 volts produces muscular 
cramp, and 550 volts produces almost instantaneous 
respiratory failure. Low-pressure a.c. shocks are lia- 
ble to cause fibrillary contractions; 600 volts causes 
fibrillations and respiratory paralysis, but 2300-4800 
volts usually affects respiration alone (in such cases 
artificial respiration should be persevered with, for 
hours if necessary). The medical reports of the 
U.S.A. electrocutions since 1890 show that a few sec- 
onds flow of 2 to 7 amperes (at 1500 volts, 15 to 50 
cycles per sec.) may not cause death, but with an ap- 
plication of 45 to 50 seconds’ duration, the heart’s 
action is permanently suspended. 
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GRAPHIC REPRESENTATION OF THE PROPERTIES OF SATURATED AND SUPERHEATED STEAM. 





Marks and Davis's Steam Tables. 


Based upon data from 


The dotted line clearly indicates the method to use, 


This chart gives the approximate numerical value and shows the relations existing between the various properties, 
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The wisdom of grounding secondary circuits is 
generally conceded and the question now resolves itself 
into selecting a limit, whether 250 
Grounding volts, as recommended by the A. I. 
Secondaries E. E., or 150 as urged by the N. E. 
L. A. The prime intent of this 
practice is to protect such circuits from destructive 
high tension current flow, due either to a break-down 
of transformer windings or to accidental contact be- 
tween primary and secondary wires outside the trans- 
former, lightning and line discharges being merely 
contributory danger sources. 

The principal objection to a limiting circuit po- 
tential of over 150 volts is the possibility of shock 
from contact between a live part of the circuit and 
any ground, as a water pipe or bath tub. When a 
ground wire is run from a transformer secondary such 
an accidental connection is necessarily a short circuit. 
A 250 volt shock is not considered fatal, but at best 
is a disagreeable experience and may cause a fall or 
serious fright. Fatalities at this voltage are usually 
due to a weak heart or other secondary cause. With 
a potential difference of over 120 volts the benefits of 
grounding may be had without these disadvantages, 
but voltages up to 250 on lighting circuits are coming 
more and more into use and the dangers to be pre- 
vented by grounding are just as great and in some 
cases greater as higher primary potentials become 
more common. 

Failure to provide ground wires of sufficient 
carrying capacity and good ground contact are re- 
sponsible for much of the dissatisfaction with this 
means of safety. While strong, ample and permanent 
connections are easily made at reasonable cost, a suit- 
able ground contact requires special study for each 
case. 

Besides the possibility of actual break-down, the 
condenser action of isolated secondary transformer 
windings places a heavy strain on the insulation 
throughout a distribution system, especially with the 
increasing use of higher voltages over wider areas. 
Cases have been cited where the static potential be- 
tween the secondary winding and ground, due to the 
condenser action, may become as great as the im- 
pressed potential of the high tension circuit. Increased 
insulation in the transformer is of little value in pre- 
venting destructive results, while a ground connec- 
tion offers immediate relief. The importance of the 
lowest possible resistance in the ground circuit is 
readily apparent. 

The question of the danger in grounding circuits 
of over 150 volts isnot altered in any way by greater 
care in making ground connections, in fact the possi- 
bility of accidental shock is enhanced, so that the 
determination of a limiting voltage becomes a ques- 
tion of expediency. Both engineers and operators 
agree that grounding at some fixed limiting voltage 
should be mandatory. The former naturally con- 
siders the question from the standpoint of absolute 


‘protection of lighting circuits and assumes that of 


the two possible evils the greater or more probable 
must be considered at all costs. The operator, on the 
other hand, takes a more conservative stand, forming 
his judgment, not so much from theoretical consider- 
ations as from the experience with troubles of this 
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sort, never forgetting what he has perhaps snfered 
from damage suits, possibly unjust from his point of 
view, but vital nevertheless to his serenity of mind 
and method of operation. It is to be hoped that 
this all important question may be discussed and un- 
derstood so thoroughly by all concerned that it may 
be settled by fixing rules which will be agreeable to all. 


_—_— 


Hardwood poles are almost unknown in the 
Pacific States where soft woods may be secured eas- 
ily and cheaply from local supply, 
Prolonging although not always economically 
Pole Life desirable. because of their short 
life due to dry-rot. After many 
years of experimentation, the use of pole timber from 
the Northwestern States has become almost universal. 
Probably the most enduring wood for the purpose 
is California redwood, but it must be sawn and its 
high cost makes its use prohibitive in competition 
with Washington fir. 

The life of this timber, if placed in the ground 
untreated, varies greatly with soil conditions but at 
best is seldom over six years, when, if the center of 
the wood is still sound, the dry-rot must be cut away 
for a distance of 18 inches above and below the ground 
line. Some means must then be adopted to strengthen 
and reinforce the pole. This invariable short-coming 
in wood poles has produced the two characteristic 
effects always created when a radical improvement 
becomes necessary, namely, prevention or substi- 
tution,—prevention by covering or impregnating the 
pole with preservative compounds, and substitution 
by employing steel or concrete steel towers. 

The possibility of cheaply and effectively im- 
pregnating the wood with creosote or other preserva- 
tive compound is unquestioned, and lack of proper 
equipment, careless work, or unfamiliarity with cor- 
rect methods, are the probable causes of the unsatis- 
factory results sometimes obtained. Where the poles 
have been bought by contract with an impregnating 
specification the work can easily suffer fraudulent 
fulfillment with little danger of detection. 

Assuming that the life of wood poles may be 
indefinitely prolonged, this form of line construction 
will long maintain its place in electrical systems. 
Aside from cheapness, the fact that dry wood does 
not form a good ground connection from the insu- 
lators is one of the principal arguments in favor of 
its use. This feature is reported to be somewhat 
lessened in its effectiveness by impregnation with 
creosote under pressure, when the pole acts as if thor- 
oughly wet and has more or less conductivity. 

The substitution of reinforced concrete poles for 
wood has been the object of considerable experimen- 
tation. Though they are undesirable because of their 
conductivity, they have long life, great strength and 
clean appearance. Weight and cost argue against 
their general adoption except for special services 
which justify the use of more expensive and stronger 
forms of line construction. 

Steel towers are not so much substitutes as im- 
provements over wood poles, where the highest serv- 
ice requirement is necessary, where conductors must 
be carried at extreme heights, in mountainous dis- 
tricts, or where there are unusual wind strains, the 
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tower then being the only method of maintaining a 
transmission system. Where these extreme require- 
ments are not met, the problem may easily become 
one of careful computation as to which form of con- 
struction should be adopted. This is clearly the case 
in a transmission line of reasonable length and me- 
dium electromotive force, where the wood pole line, 
perhaps in duplicate, has considerable advantage in 
first cost over a double tower line with a double cir- 
cuit. The cost of maintenance and the nature of 
the load will probably determine the selection. Pre- 
servative treatment is especially important in the 
innumerable cases where it is only the low cost of 
wood poles which makes a project commercially feas- 
ible. 





The subject of cooling electrical generating and 
converting apparatus in large units has become a mat- 
2 ter of such great importance that, 

: where not so long ago it was con- 
Cooling of sidered necessary to design ma- 
Generators chinery so as to be self cooling, the 
other extreme of elaborate artificial means of carrying 
away the heat produced by electrical losses is now 
proposed. For many years transformers have been 
cooled by extraneous means, so that refinements in 
the methods of cooling and in the subsequent design of 
apparatus are not especially novel. The advent of the 
turbo-generator, with its high speed and necessarily 
compact design, brought about several systems of 
forced air ventilation whose development have neces- 
sarily kept pace with the constant tendency toward 
increased output from single units. This influence is 
also being felt in the construction of the slower 
speed machines which have heretofore been designed 
for self cooling. 

The fact that many of the largest engine or 
water wheel type generators have failed to carry loads 
in accordance with the purchaser’s specifications until 
forced ventilation was tried indicated the possibility 
of a design including some such form of cooling. 
Large turbo-generators are found to require a greater 
weight of air for cooling than of steam for driving 
“during the same interval. This air represents a direct 
loss, not only in the heat which it removes but also 
in the power necessary to supply it. As to what de- 
pendence should be placed on forced ventilation in the 
design of generators is yet a matter of conjecture. 
The ideal machine should have a minimum of acces- 
sories and to add artificial cooling as a necessity is 
an obnoxious idea to the operator whose greatest re- 
spect for a generator has been based on its ability to 
carry rated loads within the temperature limit. 

A reasonable and conservative design is proba- 
bly reached in a type of machine operating at 450 
r.p.m. or thereabouts, where air is driven through the 
stator laminations and windings under the influence 
of fan blades permanently affixed to each side of the 
rotor, direction being given to the air currents by end 
bells mounted on the stator so that the final discharge 
parallels the shaft in both directions. This is self 
contained, requires no ducts and instead of mixing the 
air into an endless variety of currents from the motion 
of the rotor gives it a uniform direction and ventilat- 
ing action. 
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PERSONALS. 


George R. Alexander, assistant engineer of the Northern 
Electric Railway, has returned to Chico from San Francisco. 


John J. Connell, consulting electrical engineer, has re- 
turned to Los Angeles after spending a few days at San 
Francisco. 


R. Leo Vander Naillen, electrical engineer for the Oro 
Light & Power Company of Oroville, was at San Francisco 
during the past week. 


C. W. Hinchcliffe, general manager of the Consolidated 
Telephone, Telegraph & Electric Company of Tucson, Ariz., 
is a San Francisco visitor, 


G. B. Bush, general commercial superintendent of the 
Pacific Telephone and Telegraph Company, recently sailed 
for Japan on a vacation trip. 


D. W. Cole, the engineer in charge of the government 
construction work on the Truckee-Carson project, was at San 
Francisco during the past week. 


Leon M. Hall returned to San Francisco during the past 
week after making a trip through Nevada in connection with 
an electrical engineering investigation. 


Frederick Whorf, who has been chief electrician of the 
State’s Ferry Depot Building, at San Francisco since it was 
first opened, has been succeeded by Charles Stanton. 


E. C. Bradley, vice-president and general manager of the 
Pacific Telephone and Telegraph Company, returned to his 
San Francisco office last Wednesday after an Eastern trip. 


R. S. Porter, the new vice-president of the California Sec- 
tion of National Association of Stationary Engineers, has re- 
turned to Santa Barbara after attending the annual conven- 
tion at San Francisco. 


E. M. Capps, the city engineer of San Diego, is at San 
Francisco with a party of city officials, investigating the 
subject of State harbor improvements having a bearing upon 
the proposed bond issue. 


John Coffee Hays, general manager of the Mt. Whitney 
Power Company, spent the past week at San Francisco and 
on last Thursday attended the funeral of his father, John C. 
Hays, a prominent pioneer, who died June 13th. 


J. Q. Brown, chief engineer and purchasing agent of the 
Oakland Traction Company, recently visited New York after 
ordering twenty-five new 70-foot electric coaches for the 
Key Route electric railway system of the United Properties” 
Company, 


Elam Miller, commercial engineer, A. H. Griswold, plant 
engineer, and A. C. Stannard, traffic engineer, of the Pacific 
Telephone and Telegraph Company, have returned to San 
Francisco after making an inspection of the system in Oregon 
and Washington. 


A. Phillip an official of the Poulsen Wireless Telegraph 
& Telephone Company, with headquarters at Copenhagen, 
spent last Monday at the San Francisco branch of the com- 
pany on business connected with the extension of the wire- 
less telegraph service. 


W. D. Ward, of the Pelton Water Wheel Company’s sales 
force, has returned to San Francisco from Montana, where he 
closed a contract with the Libby Water Works Company for 
Pelton-Francis turbine equipment for an electric generating 
unit, which is to be installed near Lewiston. 


C, B. Zabriskie, one of the officials of the United Prop- 
erties Company, and New York representative of the Key 
Route and Oakland Traction system arrived at the San 
Francisco office of the corporation last week to confer on the 
important extension work that is being undertaken. 
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David Brian, who has charge of the electric power plant 
in the Hamburger Building at Los Angeles, has returned to 
that city after attending the State Convention of the National 
Association of Stationary Engineers at San Francisco, and 
being elected president of the organization for California. 


Mortimer Fleishhacker, of the City Electric Company, 
returned to San Francisco last Saturday from New York 
where he completed arrangements for the purchase of his 
corporation by the Great Western Power Company. It can 
be authoritatively stated that after July 1, Mortimer Fleish- 
hacker and Herbert Fleishhacker will be made vice-presidents 
of the Great Western Power Company and will have the 
control of its affairs. They have reorganized the financing 
of the company, which now has very strong backing, both 
American and English capital being represented. 


TRADE NOTES. 


The John Wood Company, handling electric weld pro- 
ducts, have opened an office and salesroom at 219-221 Pacific 
Building, San Francisco, Cal. 


The John G. Sutton Company has been awarded the con- 
tract for all of the electrical work on the new city hall in 
Oakland, the figure being $40,000. 


The Westinghouse Electric and Manufacturing Company, 
East Pittsburg, Pa., has just received an order from the Great 
Western Power Company, San Francisco, Cal., which calls 
for six 300 k.v.a. oil insulated, self-cooling transformers. 


The Kellogg Switchboard & Supply Company is installing 
a complete telephone system covering the buildings and exten- 
sive grounds of the new hotel that has been opened in the 
Yellowstone National Park in Montana, by the Hotel Associa- 
tion. 


Recent transformer business secured by the Westinghouse 
Electric & Manufacturing Company, East Pittsburg, Pa., in- 
cludes an order from the Desert Power & Water Company, 
of Kingman, Arizona, for four 600 k.v.a. oil insulated water 
cooled transformers. 


The California Electrical Construction Company have 
taken a $5000 contract for wiring the country mansion of 
W. 8S. Tevis near Bakersfield. Charles Sefton and Dan Bron- 
son have gone south to take charge of the work, which will 
require about three months to complete. 


The Great Western Power Company has awarded a con- 
tract to the Pelton Water Wheel Company of San Francisco, 
for two impulse-wheel units for driving General Electric 
generators in connection with an electric installation, which 
is to be used in the construction of the large impounding 
dam at Big Meadows. The total capacity of the two wheels 
is 1500 h.p. Pelton oil pressure governors will be used. 

On June ist 1911, The Sprague Electric Company was 
merged with The General Electric Company, of Schenectady, 
N. Y. Its business will be conducted under the name Sprague 
Electric Works of General Electric Company. The manufac- 
ture and sale of the lines of apparatus and supplies heretofore 
exploited by the Sprague Electric Company will be continued 
by the Sprague Electric Works of General Electric Company 
under the same organization, with Mr. D. C. Durland in re- 
sponsible charge as general manager. 

The Union Iron Works Company of San Francisco have 
purchased the good-will, patterns, records, etc., of the Risdon 
Iron Works. The United States Steel Corporation recently 
purchased the site and plant of the Risdon Iron Works, but 
did not take over any of the equipment, and through its acqui- 
sition by the Union Iron Works Co. the latter has added ma- 
terially to its position as a large manufacturer of mining ma- 
chinery, etc. R. H. Postlethwaite, formerly manager of the 
Risdon Iron Works, will superintend the department created 
by this consolidation. 
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994,347. Head-Gate. Karl Johan Thorsby, Oakland, Cal., 
assignor to California Corrugated Culvert Company, Oakland, 
Cal. In a head-gate, the combination of a pipe section form- 
ing the gate carrier, said pipe section having a flange at its 
rear end; a gate hinged to said pipe section and adapted to 





seat against its forward end; a conduit pipe; an independent 
flange conforming to and encircling the conduit pipe, the said 
pipe having its end bent over the face of the independent 
flange; and bolts clamping the flange of the pipe section 
and the independent flange of the pipe conduit together. 


994,351. Safety Device for Immersion-Heaters. Charles 
S. Walton, Los Angeles, Cal. In combination with an electric 
immersion heater comprising a heating element, electric sup- 
ply connections therefor, a switch carried by the device and 





controlling said supply connections, and controlling means for 
said switch adapted and arranged for engagement with the 
wall of the receptacle in which the heater is to be immersed 
to hold the switch in closed position, and means tending to 
move the switch to open position. 


994,303. Armature. Stanley A. Duvall, San Francisco, 
Cal. An armature for dynamo-electric machines comprising 
a core member, segmental pole pieces at each end of the core 
member, disks of non-magnetic material secured to each end 
of the pole pieces, a coil surrounding the core member and 


occupying the space between the core member and the pole 
pieces and disks, and segmental closure members of non- 
magnetic material closing the space between the ends of the 
pole pieces and the end disks, said segmental pole pieces hav- 





ing longitudinal slots in their edges and said end disks having 
segmental slots and said closure members engaging and fitting 
in the said slots in the pole pieces and end disks. 


994,666. Dam Construction. George J. Bancroft, Denver, 
Colo. A dam consisting of a number of rows of cells or cham- 
bers, the walls of which are thickest at the base of the dam 





and gradually decreasing in size toward the top, and a suitable 
filling contained within the said cells or chambers to form 
a solid mass of the dam, substantially as described. 


994,188. Electric Heating Unit. Edward J. Ovington, Los 
Angeles, Cal., assignor, by direct and mesne assignments, to 
Electric Device Company. An electrical immersion. heater 
comprising a water-proof heat-conducting shell of smaller 


vertical than horizontal extension, a non-heat-absorbing core, 





electrical resistance around the core, heat-conducting electri- 
cal insulation between the resistance and the shell, a cap in 
the end of the’shell, said shell being spun over the cap and 
the joint being water-proof, a handle fastened to the shell, and 
electrical leads extending through the handle and connected 
with the terminals of the resistance. 
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BOWIE HIGH TENSION SWITCH. 


The present trend of the best practice in high tension 
construction is to locate as much apparatus as possible in 
the open, thus saving all the expense of buildings, and outlets, 
and reducing considerably the cost of wiring. Among other 
reasons why this is desirable is the fact chat it minimizes any 
possible damage likely to be caused by accident. The photo- 
graph shown herewith illustrates an outdoor high tension 
switch built for the Hydro Electric Company of Bodie, Cal., by 
The Bowie Switch Company of San Francisco, Cal. The 
switch is mounted on a galvanized framework, set in turn on 
two wooden poles. The framework, which is strcng and 
rigid, is shipped riveted together, thus minimizing the labor 
of erection. 








Bowie High Tension Switch. 


The switch is operated by a vertical shaft, which in turn 
operates a rock shaft carrying the insulators which work the 
blades, The operating mechanism is simple, and effective, 
and requires little power, as it has a toggle action at both 
the start and end of the stroke. As the operating shaft rotates 
through slightly over 180 degrees, it locks the switch in either 
position, open or closed. 

This switch serves a double purpose, acting both as a 
circuit breaker for opening under load, and also as a positive 
disconnecting switch. The advantage of combining these two 
functions in a single switch is greatly appreciated by oper- 
ators, and effects a material saving in installation, taking the 
place of two, and often of three switches. 

The advantage of immediate inspection at all times is an 
important consideration. It is desirable to be able to see 
positively that the lines are open. 

The switch is practically indestructible as all parts ex- 
cept the insulators are made of metal, and all the steel is gal- 
vanized. Although these switches have been in practical use 
in many parts of the United States and Canada for the past 
seven years, under the most severe climatic conditions, it is 
claimed that they have not yet failed to open the circuit 
promptly, and in an entirely satisfactory manner, causing no 
surging on the Ines. 
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THE TYPE Di AIR-COOLED CHOKE COILS. 


It is sometimes convenient to mount choke coils on ceil- 
ings so that the insulating coil supports hang pendent and at 
other times it is preferable to arrange them so that the coil 
rests on the supports, as shown in Fig. 1. The new Westing- 
hcuse DI Coil can be mounted either way, because the insu- 
lating columns can be removed and inverted by taking out 
feur bolts. 

An aluminum rod, bent into a helix of about 15 inches 
diameter and containing about 30 turns, forms the coil proper. 
Bracing clamps are provided to give mechanical strength to 





Type DI air cooled choke coil arranged for upright 
mounting. 


the helix. The aluminum rod used is of sufficient diameter 
to safely carry 200 amperes. 

Each coil is supported on two insulating columns made 
up of porcelain insulators, which, except for the end pieces, 
are interchangeable. The number of insulators used in any 
column depends on the voltage of the circuit in which the 
coil is to be used. 

Type DI coils can be mounted in any position convenient 
for the wiring, on floor, wall or ceiling. For floor mounting, 
the parts are arranged as illustrated, and for inverted mount- 
ing the insulator columns are inverted and the base attached 
to the ceiling. The insulating columns are supported on sub- 
stantial cast iron blocks fixed on wooden bases. 

These choke coils are intended principally for the pro- 
tection of transformers and should not be used for gener- 
ators. Where greater reactance than is afforded by a single 
coil is desired for the higher voltage circuits, it is recom- 
mended that two or more coils be connected in series. 
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ALLIS-CHALMERS LIGHTING TRANSFORMERS. 


The general design of lighting transformers has been well 
established for many years, but occasionally marked improve- 
ments in details have been made which have greatly in- 
creased the practical value of this type of electrical appara- 
tus. The new line of lighting transformers which Allis- 
Chalmers Company is now placing on the market, brings out 
this point very fully, as radical departures have been made 
from older designs. These changes have produced a trans- 
former in which the heat is conducted to the air from the 
coils in a much more rapid manner than is usually the case, 
thus insuring a transformer with an exceedingly low tem- 
perature rise. The greatest visible change in these trans- 
formers is a provision, in- the larger sizes, of three cooling 
surfaees instead of the single surface in- the ordinary plain 
case transformer. This is accomplished by encircling’ the 
main: case with a jacket and providing for the circulation of 
oil between the two. Both the tank and the jacket are made 
of. boiler plate. 
short tubes leaving an air space between the two. All joints 
are welded, making both the tank and jacket seamless, and ab- 
solutely preventing the chance of leakage. In addition to the 






three: radiating surfaces provided, the space between the 
jatkes and the tank forms a flue which causes currents of 
air ‘to ascend at a considerable velocity, thereby exerting 


a ‘scrubbing action on the surface which greatly facilitates 
heat dissipation. This style of tank is used on all lighting 
transformers from 20 kyv.a. to 50 k.v.a., inclusive. The tubes 
eC! the top and bottom of the tank and jacket provide 
for a continuous and positive circulation of the oil. Tests 
made on these show that this circulation is rapid and that 
heat is quickly conducted from the transformer through the 
oil to the surface of the tank and jacket and thence to the air. 

An entirely new departure has also been made in the 
40 k.v.a. and 50 k.v.a. sizes by so arranging the coils that 
there is a ventilating space between them which allows full 
and free circulation of the oil. These sizes are wound with 
two low voltage and one high voltage coil, the latter being 
placed between the other two. The coils are separated from 
each other and the space between them provides ventilating 
ducts on each side of the high voltage coil through which the 
oil can readily circulate. This ventilating feature helps to 
make.a transformer that is extremely cool in operation. 

All these transformers are supplied with the 5 per cent 
and 10 per cent taps which have long distinguished Allis- 
Chalmers transformers from others. These taps or leads are 
connected near each end of the primary winding and enable 
nogmal secondary voltage to be secured, even if the voltage 
supplied the primary coil is 5 or 10 per cent below normal. 
These transformers are designed for use on 2200 volt or 
1100 volt lines. The use of the taps makes it possible to 
step down from 2200 volts in nine different ratios and from 
1100 volts in six different ratios. Allis-Chalmers Company 
claims that these many special and useful features give a 
transformer having extremely satisfactory operating charac- 
teristics and one which is unexcelled for central station work. 





A NEW SOLDER IN PASTE FORM. 

Do you remember, when you were a youngster at home, 
watching the plumber, tinsmith or electrician heating his 
soldering iron in a portable furnace and mending the leaks 
in the pipes, wires or kitchen utensils by melting his solder 
through contact with the hot iron and soldering stick? And 
do you recall how he poured on a little acid to form a flux and 
kept on heating his iron and repeating the process? 

You probably observed him with a great deal of interest 
and curiosity and thought his work picturesque and mysteri- 
ous; but it was mighty troublesome and a precious waste of 
time, labor and materials to the workman. At that time such 
laborious methods were necessary in order to solder effi- 
ciently. 
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Recently a new kind of solder has been placed on the mar- 
ket. It is in the form of a paste in a collapsible tube, put up 
just like the familiar tube of tooth paste, and all that is neces- 
sary for its effective use is to scrape off the surface of the 
part a little with a knife, squeeze some of the soldering paste 
on and apply a match, candle or torch. When the paste be- 
comes hot it fuses and solders in the same manner as the old 
style soldering stick. 

The name of this new device is Solderall, and it s being 
marketed by the H. W. Johns-Manville Company, through 
their branch houses in various cities throughout the country. 
While this article has been in use only a short time it has met 
with practically universal approval by the trade and the pub- 
lic. Its convenience, cleanliness, economy and many other 
advantages have naturally made a wide appeal to householders 
as well as to plumbers, tinsmiths, electricians, hardware and 

supply stores and others. 


NEW CATALOGUES. 


Bulletin No. 9, from the Benjamin Electric Manufacturing 
Company, is an illustrated price list of the various Benjamin 
street lighting fixtures for high and low voltage circuits. 

Bulletin No. 1080 from the Western Electric Company, 
entitled “Railroad Telephone and Selective Apparatus,” lists 
all varieties of apparatus used in this new field of telephony. 


The Aylesworth Agencies Co, of San Francisco have is- 
sued a Pacific Coast Wireless Telegraph Directory, compris- 
ing a complete list of all navy, commercial and experimental 
stations in Washington, Oregon and California including all 
ships and stations on the Pacific. 


General Catalog No. 40 from the Chain Belt Company of 
Milwaukee, Wis., is a substantially bound 278 page volume 
illustrating and describing their complete line of elevating 
and conveying machinery. Special attention has been paid to 
the dimensional and engineering data. 


Allis-Chalmers Company have issued Bulletin No. 1523 
entitled Portable and Stationary Air Compressors for Indus- 
trial Purposes. This bulletin gives a general description and 
photographs of this type of apparatus, together with tables 
containing data relative to sizes, capacities, weights, etc. 


The General Electric Company has just issued Bulletin 
No. 4831, describing briefly a type of oil switch suitable for 
installing in manholes. These switches are made single, dou- 
ble or tripe pole, single throw, and are for use on circuits on 
voltages up to 7500. The normal current rating is 200 am 
peres. 


The General Electric Company recently issued Bulletin 
No. 4825, which illustrates and describes a line of compact, 
accurate and moderate pricéd instruments for use on alter- 
nating and direct current switchboards. The bulletin con- 
tains dimension diagrams and also illustrations showing the 
actual size of the meter scales. 

Westinghouse Engine Driven Direct-current Interpole Gen- 
erators—Type Q. Circular 1194, is the title of a new publica- 
tion recently issued by the Westinghouse Electric & Manu- 
facturing Company, East Pittsburg, Pa. The circular is well 
illustrated and contains valuable information on the advan- 
tages of interpole construction and this entirely new line of 
standard direct-current generators, which has just been put 
on the market. 


The General Electric Company has just issued Bulletin 
No. 4819, which is devoted to the subject of alternating current 
switchboard panels, suitable for general use in the central 
station and isolated plant. The bulletin contains information 
ineluding dimension and connection diagrams regarding three- 
phase generator panels, single circuit and double circuit three- 
phase feeder panels, generator voltage regulator panels and 
combination regulator and exciter panels and three-phase in- 
duction motor panels. 
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ELECTRICITY ON THE FARM. 


The practical farmer must be convinced of the economic 
value of electricity for farm work before he will consider 
the expense involved in its adoption. A bulletin recently 
issued by the General Electric Company gives examples not 
only of the theoretical value of electricity for this service, 
but as actual demonstrations of what has successfully been 
avcomplished along this line. 

The extent to which electricity should be adopted will 
vary with the different conditions on each farm. On some 
of the farms which have been electrically equipped, the elec- 
tric current is used only for lighting and for driving auxil- 
iary machinery by means of motors, while other farms 
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added to as the farmer became convinced >of its practical util- 
ity, convenience and economy. 


The electric motor can be readily applied to all classes 
of farm and dairy machinery. The sizes of motors usua'ly 
required are light in weight and can therefore be installed 
without special foundations. They may be mounted on the 
machine itself or on the floor, wall or ceiling, and drive by 
means of belts or gears; or, for some classes of machinery 
they may be direct connected to the driving shaft. The adop- 
tion of electric drive does not involve any radical change 
in existing machinery, and even the hand operated machines 
may be driven by small motors by simply substituting a pulley 
for the handwheel or crank. 





Threshing at Night by Aid of Electric Motor and Electric Arc. 


have been completely equipped with electric appliances for 
field work, farm building machinery and household use. 

If we compare electricity .with other forms of applied 
power for farm work, we find that its chief advantages 
are reliability, safety, cleanliness and flexibility in applica- 
tion. This latter quality has a peculiar value in equipping 
farm buildings with motor drive, since due to the scattered 
location of the buildings on the average farm, the cost of 
equipping the various buildings with individual engines 
(except in special cases) is practically prohibitive. On a 
farm supplied with electric current every building may be 
provided with motor drive and the power transmitted from 
the feeder lines by means of wires which can be easily run, 
and can if necessary be conducted underground so as to 
avoid any interference with the operations in the yards. It 
is instructive to note that in practically every case where elec- 
tricity has been adopted the original equipment has been 


In order to reduce the first cost of the motor equipment 
it has been the practice in some instances to provide a 
portable motor, which can be moved from building to build- 
ing, and belt connected to the various machines, or trans- 
ported to the field for the operation of threshers, loaders and 
other machinery. In this latter case it is of course necessary 
to run wires to the point at which the motor will operate; 
these wires can be carried on a reel, unwound as the motor 
is taken into the field and rewound upon its return. 

The motor-operated hay hoist is a good example of the 
saving in labor which may be obtained by the use of motor 
drive in barns, as well as the safety with which electric mo- 
tors may be installed and operated in proximity to combusti 
ble materials. This hoist is operated by a 10 h.p. motor which 
drives it through gears, and a simple drum controller is used 
to regulate the hoisting and traveling speeds. This hoist has 
been installed and operated with entire success for a period 
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An Electric Plow. 





Electric Hay Hoist. 


of more than three years; the method of operation being as 
follows: The load of hay is driven in onto the main floor of 
the barn and stopped under an opening to the loft, located 
in the center of the building. Two U-shaped forks are in- 
serted in the hay by the driver and the hoist is started by a 
man in the loft and the entire load elevated thereto, the 
motor controller being so placed near the loft opening as to 
give the operator an uninterrupted view. The hoist pulley 
is then automatically tripped, and the load of hay thereby 
transfered to an overhead rail, along which it is pulled by 
the hoist to the position selected for it in the loft. The 
forks are next released by pulling two light tripping ropes 
and the hay is deposited on the loft floor, the hoist tackle 
returning for the next load. The entire operation is carried 
on by two men and a ton of hay can be lifted from the wagon 
and stored at either end of the 280 ft. loft in less than five 
minutes. 

Electric drive is equally adaptable to the operation of hay 
presses, feed grinders, root choppers, corn shellers, huskers 
and ensilage cutters. In the latter application a portable 
motor is generally used and drives the ensilage cutter and 
silo filler through belting. 
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Electrically Driven Ensilage Cutter. 





Electrically Driven Hay Wagon. 


A simple portable motor outfit consists of a motor and 
controller mounted on a wooden framework which can be 
easily dragged or carried to the point at which it is desired 
to operate the motor. When motors are required for operat- 
ing field machinery at some distance from the source of 
power, a more eloborate portable outfit is used. It ordinarily 
consists of a small covered truck with broad wheels in which 
the motor, controller and cable reel are enclosed. This type 
of portable motor outfit can be readily equipped with arc 
or incandescent lamps soc that operations in the fields can be 
effectively carried on at night. An outfit of this kind is 
equally adaptable for operating a thresher, ensilage cutter, 
milling machinery, or for intermittent irrigation pumping. 
A portable field outfit can often be profitably used during 
harvesting operations, as it will, in the case of emergency, 
enable the field work to be carried on both day and night 
without interruption. 


The Butte Engineering & Electric Company has been 
awarded the electric wiring contract on the Lincoln School of 
San Francisco for $1767. 
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FINANCIAL. 


SAN FRANCISCO, CAL.—Ernest Thalmann, the New 
York banker, Patrick Calhoun and their associates have com- 
pleted arrangements for the sale of $1,000,000 of the bonds 
of the Sierra and San Francisco Power Company to com- 
plete its electric power generating plant on the Stanislaus 
River, together with its distributing system. This company 
was acquired some time ago to give the United Railroads 
an independent and assured source of power for the opera- 
tion of its street-car lines in this city. It is the intention 
to sell the surplus power in the markets of this city and the 
interior. 


SAN FRANCISCO, CAL.—The»report of the United 
Railroads for April and the first four months of the year 
shows that the company continues to make gains in earn- 
ings over the corresponding periods of last year. Only gross 
receipts are reported. The company this year will probably 
carry 160,000,000 paying passengers as against 150,000,000 in 
1910. This, added to the traffic usually handled by the Geary, 
Union and California street roads, the three independent lines, 
will probably show by the end of this year 215,000,000 fares 
paid on San Francisco’s street railways. In April the United 
Railroads earned gross $652,866, an increase of $4851 over the 
same month of the preceding year. For January, February, 
March and April the gross earnings aggregated $2,525,935, as 
against $2,484,866 for the same period of 1910. This is an 
increase of $31,069. In April of this year the paying passen- 
gers totaled 13,057,320, an increase of 97,000 over April of 
1910. For the first feur months of this year 50,518,700 pass- 
engers were handled, This is an increase of 621,380 over 
the first four months of 1910. 


INCORPORATIONS. 

LOS ANGELES, CAL.—The Los Angeles & San Fernando 
Electric Railroad Company; capital stock, $25,000; subscribed 
$25,000. Directors: L. C, Brand, E. T. Earl, W. G. Ker- 
choff, J. F. Sartori; Harry Chandler. 


LEWISTON, IDAHO.—Articles of incorporation have 
been filed with the Secretary of State for the Boise-Council- 
Ladrene Railroad. Preliminary surveys have already been 
made for the line which is to be an electric road from Coun- 
cil through the fruit belt of Adams County and the mining 
and timber regions of the Seven Devils sections. The incor- 
porators are: E. W. Rowman, C. M. Hail, D. S. Manville, 
Harry C. Wyman and George H. Bener. The capital stock is 
$2,000,000. 


ILLUMINATION. 


SACRAMENTO, CAL.—Proposals for the installation of 
electroliers for Sacramento are being received. 


PASO ROBLES, CAL.—The Paso Robles Light and 
Power Company has purschased the electrical supply store 
of Arthur C. Bryan. 


GOLDENDALE, WASH.—It is the intention of the North- 
western Electric Company to install a 5,000 h.p. plant in the 
first unit on the Klickitat river. 


OAKLAND, ORE.—An election to be held here to deter- 
mine a bond in the sum of $15,000 to defray the expenses of 
an electric plant and pumping plant. 


CONCONULLY WASH.—This city is to have an electric 
light plant and water works according to a decision made by 
the city council. Both plants are to cost $10,000. 





RIVERSIDE, CAL.—The City Council have passed a reso- 
luticn for installing electric poles, conduits and lamps on each 
side of Twelfth street, from Main to Pepper streets. 


LEWISTON. IDAHO.—The Lewiston-Clarkston Improve- 
ment Company has secured contract for furnishing this city 
with power for the pumping station and for street lights. 


~-RATON, N.-M:—City Engineer Martin is now figiring ~ 


on the Park lighting system. Plans call for fourteen or 
fifteen 100 watt tungstens, set on cement supports at various 
points in the park. 


LOS ANGELES, CAL.—The Board of Supervisors has 
sold a franchise to the Southern California Gas Company for 
laying gas mains along the roads highways in country dis- 
trict for $100. This takes place of blanket franchise asked 
by Gas Company and refused by Supervisors. 


SAN LUIS OBISPO, CAL.—Attorney Charles P. Kaetzel 
will apply for a franchise and right of way for the Santa 
Maria Gas Company at the head of which is E. A, Easton. 
It is the intention of the new company to run a pipe line from 
the seat of operations at Santa Maria to Guadalupe, Nipomo, 
Arroyo Grande and thence to San Luis Obispo. 


SUSANVILLE, CAL.—The Board of Town Trustees has 
considered the application for franchise of the Northern 
California Telephone Company and the Lassen Electric Com- 
pany. The franchises were granted with the understanding 
that all poles hereafter erected must conform to the provis- 
ions of the ordinance, and be placed so the wires will be 35 
feet above the ground . : 


SACRAMENTO, CAL.—The contract for lighting the 
State Capitol building.and park has been awarded to the 
Great Western Power Company, the bid being 1% cents per 
kilowatt-hour. The contract is for three years and includes 
light and power for the Capitol and grounds, and will begin 
July “ist... Onamental electroliers are to be placed in Capi: 
tol Park,’ and tnderground conduits are to take the place 
of overhead wirings--The State is now paying 5 cents per 
kilowatt forxpowef in its printing office. The new contract 
will also apply there. 
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TRANSMISSION. 

KLAMATH FALLS, ORE.—J. L. Hammersley, publicity 
and right of way man for the Rogue River Electric Company 
says that the Rogue River Electric Company contemplates 
entering the Klamath country with its power lines. 


VICTORIA, B. C.—Bids addressed to W. L. Coulson will 
be received up to the 26th of June for the construction work 
in development of hydro-electric power on the Puntledge 
River, Comex, B. C., for Canadian Colleries; the construction 
of dams, flume, pipe line and power house. 


DEE, ORE.—J. P. Newell, a Portland civil engineer, has 
been in this locality for several days surveying for parties 
who contemplate utilizing the power at the junction of the 
east and west forks of Hood River at Winan’s station on the 
Mt. Hood Railway. A dam 100 ft. high is contemplated. 

OROVILLE, CAL.—Arrangements are being made by the 
Great Western Power Company to start a thousand men at 
work within the coming month upon the excavation for the 
dam to be erected at Big Meadows. For this work there is 
now on hand $1,800,000 for immediate expenditure. Within 


the past few days the company has taken an option until 
July ist upon all the lands in Big Meadows, with the ex- 
ception of a couple of ranches in the upper end, 
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LOS BANOS, CAL.—E. B. Walthall, assistant to the 
general manager of the San Joaquin Light & Power Com- 
pany of Fresno, has been in town, conferring with Ralph 
W. Merritt, vice-president of the Miller & Lux corporation, 
regarding the site for a substation of the power company. 


TRANSPORTATION. 


BERKELEY, CAL.—The amended franchise sought by 
the Oakland Traction Company for the right to change its 
tracks on Grove street in South Berkeley, has been granted 
by the City Council of Berkeley. 


LEAVENWORTH, WASH.—L, W. Pratt, J. B. Askew and 
W. M. Harvey -have made application to the County Com- 
missioners of Chehalis County to operate an electric railway 
on the streets of Leavenworth. 


SAN FRANCISCO, CAL.—Permission to the United Ruil- 
roads to construct a loop at the terminal at Forty-ninth ave- 
nue and B street has been granted by the Board of Public 
Works, the object being to facilitate the moving of cars. 


SAN LUIS OBISPO, CAL.—Walter Gould Linco'n who 
has a franchise pending before the City Council has filed 
a petition asking the Board of Supervisors for an electric 
railway franchise throughout the county of San Luis Obispo. 


BISHOP, CAL.—The Owens River Valley Electric Rail- 
way Company has arranged for 14 acres of ground at the 
southeastern edge of town. A tract 530 feet on Main street 
and 900 feet deep has been reserved for the company build- 
ings and for a yard. 


FRESNO, CAL.—Frank W. Webster, manager of the 
Fresno Traction Company, has accepted an offer to superin- 
tend the reconstruction of the Bakersfield street car line of 
the San Jaoquin Light & Power Company. Mr. Webster re- 
built the Stockton car system a couple of years ago. Last 
year he was appointed manager at Fresno and rebuilt the 
Fresno system. 


FRESNO, CAL.—Grading on the Fresno, Hanford & Sum- 
mit Lake Railroad is now within a mile of Sanger. The grad- 
ing crews will soon be brought to the junction of Jensen ave- 
nue and the Lone Star road and started on their march to- 
ward Fresno. Between 15 and 16 miles of road have now 
been graded. The grading has been completed between Fow- 
ler and Sanger, and about five miles of the grading has been 
done between Fowler and Kinsburg. 


MARTINEZ, CAL.—The State Railroad Commission has 
ordered the officials of the Santa Fe Company to meet with 
the heads of the new Oakland, Antioch and Eastern Electric 
Railway and agree as to a rate for freight and passenger tran- 
sportation between the two lines. The order of the Com- 
mission follows the complaint of farmers and residents of 
central Contra Cost county that the Santa Fe refused to 
make a traffic agreement with the officers of the electric 
line. 


SACRAMENTO, CAL.—F. V. Keesling of San Francisco 
president of the Sacramento-Folsom Electric road, has ap- 
plied to the City Trustees for a franchise on the city streets. 
The road is to run from here to Folsom with a side line into 
Fair Oaks. The company is capitalized at $1,000,000. It is 
believed the company’s purpose is to aid in the development 
of the Natcmas Colony project of 35,000 acres across which 
it was built. The Natomas Consolidated, capitalized by W. 
P. Hammon and others for $20,000,000, is said to be largely 
interested in the road, it being owner of the colonization pro- 
ject and other undertakings in the Sacramento valley. The 
road will carry freight and passengers. The franchise asked 
from the city is to construct the line from 31st and Y streets 
on 3ist north to I, thence west on I to 2nd, thence south on 
2d to M street, to the M-street bridge across the Sacramento 
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River, running part of the way over the Northern Electric 
tracks. 


OAKLAND, CAL.—A temporary restraining order pro- 
hibiting the Oakland City Council from granting a franchise 
along Shafter avenue to the Oakland and Bay Shore Railway 
has been issued by Superior Judge Waste on petition of 


Joseph A. Hoffman, a property owner whose lands front on 


the proposed right of way, and who appears for a number of 
residents along that thoroughfare. The grounds alleged in 
Hoffman's petition against granting the franchise are that 
the route described in the petition signed by property owners 
is different than the route described in the ordinance granting 
the franchise. 


BERKELEY, CAL.—The Berkeley line of the Southern 
Pacific Company will be the next in the interurban service 
between the Alameda county cities and San Francisco to be 
electrified. Work of preparing the local line for the change 
was started this week when a force of men began laying 
feed cables along the new poles which have been erected 
along the Shattuck avenue line for some time. After the feed 
lines are completed, the work of stringing trolley wires will 
be started. Following the completion of work on Shattuck 
avenue, the crews will be put to work completing the wiring 
of the Ashby-Ellsworth street line, on which service will be 
opened as soon as arrangements are completed. 


TELEPHONE AND TELEGRAPH. 


CHELAN, WASH.—The Knapp’s Coulee Telephone Com- 
pany proposes the construction of a telephone line from 
Knapp’s Coulee to this place. 


SNOHOMISH, WASH.—A number of telephone and other 
wires owned by the Snohomish Light & Power Company 
here suffered complete destruction in the recent conflagra- 
tion; loss about $1,000. 


WALLACE, IDAHO.—Geo. R. Bloomer, manager of the 
North Idaho Telephone Company, announces plans for the 
immediate construction of a telephone line between Murray 
and Nelson, a distance of 14 miles. 


EUREKA, CAL.—G. A. Webb of Crescent City, secretary 
of the Del Norte People’s Tel. Company, which gave Eureka 
and Crescent City direct telephone communication for the 
first time, has sent notice of a stockholders’ meeting to inter- 
ested parties in this city. H. L. Ricks of this city, one of the 
stockholders in the independent telephone line, states that 
for some time past negotiations have been pending with the 
Pacific Telegraph & Telephone Company for the sale of the 
system to the great corporation and he is of the opinion 
that the deal will be. consummated at the meeting of stock- 
holders just called. 


SAN FRANCISCO, CAL.—Announcement is made that 
the Postal Telegraph Company is to enter the telephone field. 
As the result of experiments just completed between Salt 
Lake City, Utah, and Reno, Nev.; between Reno and San 
Francisco its trunk telegraph lines are to be used for tele- 
phone messages between those cities. When the telephone 
experiments were made the wires were being used for the 
transmission of telegraphic messages between Chicago and 
San Francisco. Furthermore, four operators were at work, 
two in each direction, but at the same time men in Salt Lake 
and San Francisco were in conversation with Reno, talking 
through the telegraphic messages. A new power plant is 
being completed at Reno. When it comes into use through 
telephone service over the 800 miles of wire between Salt 
Lake and San Francisco will be established. In the former 
city local service will be offered even before that time with 
automatic instruments, This service will be put in along the 
line to the west and north to Billings and Great Falls, Mont. 
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Milwaukee, Wis. 

San Francisco, Jackson 
Bldg., Second & Natoma 

Los Angeles, 129-131 E. 
Fifth. 

Portland, 92 First. 

Seattle, 115 Jackson. 


Pittsburg, Pa. 

San Francisco, Monadnock 
Bldg. 

Los Angeles, Pacific Elec- 
tric Bldg. 

Seattle, Colman Bldg. 


American Circular Loom Co... ..- 
Boston, 45 Milk. 
San Francisco, 770 Folsom. 
Seattle, 416 American Bank 
Bidg. 


American Electrical Heater Co. __- 
Detroit, U. S. A, 


Aylsworth Agencies Co._----.--- 


San Francisco, 143 Second. 


B 
Barnes-Lindsley Mfg. Co. . ....-- 12 
Portland, Ore. 
Bay Cities Home T: i 
San Francisco, 333 Grant 
Ave. 


j Electric Mfg. Co... -- -- 

New York, 27 Thames. 
Chicago, i20-128 S. San- 
gamon. 

San Francisco, 151 New 
Montgomery. 


Blake Signal and Mfg. Co.-.---- 


Boston, 246 Summer. 


Bonestell & Co. 


San Francisco, 118 First. 


Brass Company --...- 4 
Bridgeport, Conn. 


Cc 


Chi Fuse Mfg. Co 
Chicago, 1014 - 1020 W. 
Congress. 
New York, 1 Hudson. 


Colonial Electrical Agency Co...14 
ger eeerecnyeag 576 Mis- 
s 


San Francisco, 195-7 Fre- 
mont. 
D 


GE & W. Fant Gans aceeces 
Providence, R. IL. 


Dearborn & Chem. Works__ 12 
Chicago, Postal Bl 
San Francisco, 301 Front. 
Los Angeles, 355 E Second 


Duncan Elec. Mig. Co. 
Lafayette, Indiana. 
San Francisco, 61 Second. 


Warren, Ohio. 


Electric Catrlr & ae > The 
New York, 50 
Pittsburg, 515 Frick nplas. 
Chicago, 135 Adams. 
Birmingham, 827 Brown- 
Marx Bldg. 


Electric Geods Mig. Co.....____ 


Boston, Mass. 
San Francisco, 1€6 Second. 


Electric Battery Co. 
Philadelphia, Pa. 
San Francisco, Monadnock 

Bldg, 


Chicago, 481 Wabash ave. 
San Francisco, 158 First. 
Los Angeles, 423 B. Third. 


Farnsworth Electrical Works____ 
San Francisco, 132-138 
Second. 


Fort W. Electric Works _____ 
Fort ayne, Ind. 
San Francisco, 604 Mission. 
Seattle Colman Bldg. 


G 


General Electric Co.___ 
Schenectady N. Y. 
San Francisco, Union Trust 


Bldg 
Los ‘Angeles, 124 W. 
Fourth. 


Seattle, Colman Bldg 
Portland, Worcester elas. 
Atlanta, ‘Ga. 
Baltimore, Md. 
Boston, Mass. 
Buffalo, N. Y. 
Butte, Mont. 
Charleston, W. Va. 
Charlotte, N. C. 
Chicago, Tl. 
Cincinnati, O. 
Cleveland, O. 
Columbus, O. 
Denver, Colo. 
Detroit, Mich, 
Indianapolis, ‘Ind. 
Kansas City, Mo. 
Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 
New Orleans, La, 
New York, N. Y. 
Philadelphia, Pa. 
Pittsburg, Pa. 
Richmond, Va. 

Salt Lake City, Utah. 
St. Louis, Mo. 
Syracuse, N. Y. 
Spokane, Wash. 


Goeriz, O. C. & Co.__..--.--. 
San ree, 916 Postal 
Tel. Bldg. 
Storage Battery Co. ___-__- 
cy Francisco, 604 Mis- 
sion 


New York, 253 Broadway. 


Hammel Oil Burner Com ee 
Los Angeles, 640 N. in. 


Holtzer-Cabot Elec. Co., The... 


Boston and Chicago. 
San Francisco, 612 Howard. 


les Bs Cait nna ces 5 
Francisco, 147 - 1561 
Minna. 


Hunt, Mirk & Co. 
San Francisco, 141 Second. 


I 
Indiana Rubber & Ins. Wire Co. _ _ - 


Jonesboro, Indiana. 


J 


Johns-Manville Co., H. W._...- 


New York, 100 William. 
San cisco, 159 New 
Mont: 


Los Angeles, 222-224 North 
Los o's 
Seattle, 576 First Ave, So. 
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K 
“Seinen ue 


hicago 
_ San Francisco, - age 


Kelana Elecuis & ans 
Los Angeles, Cal, 


in & Sons, Mathias 
Paaseos | Station U-29. 


L 


Locke Insulator Mfg. Co.______- 4 


Victor, N. Y. 

San Francisco, Monadnock 
Bldg. 

Los Angeles, Pacific Elec- 
trical Bldg. 

Seattle, Colman Bldg. 


M 


Machinery & Supply Co.______. 


San Francisco, Seventh & 
Harrison. 


Moore, Chas.C. &Co. Engineers. 3 
San Francisco, 99 First. 
Los Angeles, American 

Bank Bldg. 
Seattle, Mutual Life Bidg. 
Portiand, Wells-FargoBldg. 
Salt Lake City, Atlas Blk. 
New York City, Fulton 
Bldg. 
Tucson, Arizona, 


N 


New York Insl'td Wire Co.____- 
New York, 114 Liberty. 
San Francisco, 770 Folsom, 
Sete 416 American Bank 

g. 


i awe 2 
Mansfield, Ohio. 
San Francisco, Monadnock 
Bldg. 
Los Angeles, Pacific Elec- 
tric Bldg. 
Seattle, Colman Bldg. 


I e 14 
New York, 253 Broadway. 


P 
Pacific Gas & Elect. Co., The... 12 


San Francisco. 


Pacific Meter Co. _..._.._._-.- 
San Francisco, 311 Santa 
Marina Bldg. 


Pacific Tel. & Tel. Co., The... 


San Francisco. 


Partrick Carter & Wilkins Co... 
Philadelphi Tweénty-sec- 
ond and ood. 


Pelton Water Wheel Co., The. __ 12 
sig A paanciae 2219 Har- 
r 


Pierson, Roeding & Co._..____. 4 
a Tene Monadnock 


& 

Los parce. Pacific Elec- 
tric Bidg. 

Seattle, Colman Bldg. 


Portland Wood ore isos dn 
Portland, Ore 


S 
Schaw-Batcher Co. Pipe Works__ 


Sacramento, Cal., 211 J. 
San Francisco, 356 Market. 


Southern Pacific Co. 


Electric Co. 
New York city, 527-531 
W.. Thirty-fourt 
San Francisco, —. Bldg. 
Seattle, Colman Bldg. 


San Francisco, First Na- 
tional Bank Bldg. 
kone Angeles, Union Trust 


g. 
Seattle Office, Lowman 
Bldg. 


Sterling Paint Company, -- -- ---- 


pany, 
San Francisco, 118 First. 


T 
Technical Book 


San Francisco, 604 Mission. 


New York, 227 Fulton. 
East Liverpool, Ohio. 


Thompson Co., The Chas. C._-_ 
Chicago, 545-549 Wabash 
ave. 


Tracy Engineering Co.____-..-.- 5 


San Francisco, 461 Market. 
Los Angeles, Central Bldg. 


Ww 


Wagner Electric Si ce 
St. Louis, i 


Western Electric Co......_-_--- 2 


San Francisco, 680 Folsom. 
Oakland, 507 Sixteenth. 

Los Angeles, 119 E. Seventh 
Seattle, 1518 First Ave. So. 


Western Wireless Co... 
San Francisco, Grant Bldg., 
Seventh and Market, 


Westinghouse. Elec. & Mig. Co... 

Pittsburg, Pa. 

Los Angeles, 527 So. Main. 

Denver, 429 Seventeenth. 

Seattle, Central Bldg. 

Salt rn City, -212-214 
So. Temple. 

San wranaae 165 Second. 

Spokane, Columbia Bldg. 

Portland, Couch Bldg. 

Butte Lewisohn Bld 

Canada, eee” Vest- 
inghouse Co., Ltd., Ham- 
ilton, Ontario. 

Mexico., G. & O., Braniff & 
Co., City of Mexico. 


estinghouse Machine Co. ----- 6 


Pittsburg, Pa. 
San Pransises, 141 Second. 


Weston Elect’l. Instrument Co.... 3 
Rare petra Laverty, 
or 
San. Francisco, 682 - 684 
Mission. 


Wither, G. A.....-4-..--6-0-- 
San es %1 Second. 
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